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Guiding catheter assembly (11) adapted to be 
inserted into a vessel having a first guiding 
catheter (12) and a second guiding catheter (13) 
removably disposed within the first guiding 
catheter (12). The second guiding catheter (13) 
has a length so that it extends beyond the distal 
extremity of the first guiding catheter (13). Each 
of the first and second guiding catheters (12, 13) 
includes a flexible elongate tubular member (16, 
18) having a bore (17, 19) extending 
therethrough and a fitting (31) secured to the 
proximal extremity of the tubular member (16, 
18). The bore (17, 19) in the tubular member (16, 
18) is of a size so that the portion of the second 
guiding catheter (13) extending beyond the fitting 
(31) can be introduced into the bore (17) of the 
tubular member (16) of the first guiding catheter 
(12). 
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© Guiding catheter assembly and method for making It 



© Guiding catheter assembly (11) adapted to be 
inserted into a vessel having a first guiding catheter 
(12) and a second guiding catheter (13) removably 
disposed within the first guiding catheter (12). The 
second guiding catheter (13) has a length so that it 
extends beyond the distal extremity of the first guid- 
ing catheter (13). Each of the first and second guid- 
ing catheters (12, 13) includes a flexible elongate 
tubular member (16. 18) having a bore (17. 19) 
extending therethrough and a fitting (31) secured to 
*"the proximal extremity of the tubular member (16, 
^18). The bore (17, 19) in the tubular member (16. 
(018) is of a size so that the portion of the second 
<P guiding catheter (13) extending beyond the fitting 
***(31) can be introduced into the bore (17) of the 
tubular member (16) of the first guiding catheter 
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GUIDING CATHETER ASSEMBLY AND METHOD 



Technical Field 

This invention relates to a guiding catheter 
assembly and method and more particularly to a 
guiding catheter assembly and method which in- 
cludes a subselective guiding catheter. 

Background of the Invention 

Guiding catheters have heretofore been pro- 
vided, for example, of the type disclosed In US 
Patent No. 4.323.071. It has been found that for 
certain applications, such guiding catheters have 
too great a wall thickness so that an inner bore of 
the desired diameter could not be produced- In 
addition, such catheters in certain aPP»« ti °" s ^ 
not had the desired torqueability. It « *erefwe 
desirable to provide a new and improved guiding 
catheter and method for making the same. 

In general, it is an object of the present inven- 
tion to provide a guiding catheter assembly and 
method in which the guiding catheter utilized I there- 
in have increased bore sizes without increasing the 
corresponding outer diameters of the guiding cath- 

Another object of the invention is to provide a 
guiding catheter assembly of the above character 
which has improved torqueability. 

Another object of the invention is to provide a 
guiding catheter assembly of the above character 
which makes the possible use of a subselectrve 

C3th Ar!other object of the invention is to provide a 
guiding catheter assembly which has good column 
strength even though It has a thinner wall sector 

Additional objects and features of the invention 
will appear from the following description wherem 
the preferred embodiment is set forth in detail in 
conjunction with the accompanying drawings. 



FIGURE 1 is a side elevation on the above 
guiding catheter assembly 'ncorporatingtte 
present invention showing an outerguidi «g . catiieter 
with an inner or subselective catheter disposed 

""^FIGURE 2 is a side etevational view of the 
proximal portion of the assembly shown in Rgurel 
out showing the subselective catheter only partially 
inserted into the outer guiding catheter. 



FIGURE 3 is a side elevaiional view of the 
first or outer guiding catheter utilized in the assem- 
bly shown In Figure 1. . 

FIGURE 4 is an enlarged cross-sect onai 
s view of a portion of the catheter encircled by the 
line 4-4 of Figure 3. 

FIGURE 5 is a side etevational view with 
portions broken away of the portion of the catheter 
irTFigure3endrcledbytheline5-5ofFiguTe3. 
10 FIGURE 6 is an enlarged cross-sectional 

view taken along the fine 6-6 of Figure 3. 

FIGURE 7 is a cross-sectional view of an 
alternative tip construction for the catheter. 
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Detailed Description 



in general, the guiding catheter assembly is 
adapted to be inserted into a vessel in the human 
2 o body and consiste ola first guiding <^eteranda 
second or subselective guiding catheter. The sec- 
ond guiding catheter is removably disposed wrthin 
the first guiding catheter and has a length so that rt 
extends beyond the first guiding catheter. Each of 
« the first and second guiding catheters includes a 
flexible elongated tubular member having abore 
extending therethrough and having a hub secured 
to the proximal extremity of the tubular member 
The bore in the tubular member of the first guiding 
catheter has a size so that the distal extremtty of 
ST guiding catheter can be inserted through tine 
hub and into the bore of the tubular member of the 
first guiding catheter. The tubular member of the 
first guiding catheter is comprised solely of a braid- 
3S ed jacket formed of an aromatic PoWam.de fila- 
ment the braided jacket having a cured plastic 
material impregnated therein to provide a smooth 
inner surface defining the bore of the first tubular 

40 me "Itore in particular as shown in thedrawings. 
the guiding catheter assembly 11 consists of a first 
or outer guiding catheter 12 and a second or inner 
guiding catheter. 13. The second or inner guiding 
Ltheter is adapted to be positioned within the first 
45 oTouter guiding catheter so that H is removably 
disposed therein so that it can serve as a subselec- 
tive guiding catheter. As can be seen toR9>J 
1. the second or subselective guidmg carter 13 
has a length which is greater than the length of the 
50 first guiding catheter 12 so that it will extend be- 
yond the distal extremity of the outer guiding cath- 

Each of the first and second guiding catheters 
12 and 13 is comprised of a flexible elongate 
tubular member having a bore extending thereth- 
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rough. Thus, the first or outer guiding catheter 12 is 
provided with a flexible elongate tubular member 
16 which is provided with a bore 17 extending 
therethrough. Similarly, the second guiding catheter 
13 is comprised of a flexible elongate tubular mem- 
ber 18 having a bore 19 extending therethrough. 

Each of the tubular members 16 and 18 for the 
first and second guide catheters 12 and 13 is 
manufactured in a similar manner. By way of ex- 
ample, the method of manufacture for the tubular 
member 16 will be described. A cylindrical elon- 
gate mandrel (not shown) which Is circular in cross- 
section and of a suitable length is provided. The 
mandrel is formed of a suitable material such as 
Teflon so that it has a smooth outer surface. It also 
has a suitable outside diameter as, for example, for 
a 8 French guiding catheter the outside diameter of 
the mandrel would be .080 inches. A jacket 21 of 
high tensile strength fibers is braided onto the 
mandrel along the length thereof. The fibers are 
formed of a high tensile strength material of a 
suitable type such as Kevlar 49 Aramid yam sup- 
plied by DuPont having a size or fineness ranging 
from 195 to 2130 denier. The tensile strength is in 
the order of 2.8 x 10 3 Pa (400,000/lb per in*). It has a 
high modulus of 1.2 x 10"Pa (18.000,00071b in 2 ). 
The yams are comprised of multiple around cross- 
section continuous filaments of approximately 1.5 
denier per filament The yams are formed into 
ribbons 22. The ribbons can have a suitable dimen- 
sion depending upon the denier of the kevlar yams 
utilized. By way of example, if a Kevlar yam having 
a 380 denier is utilized, a typical ribbon has a 
cross-section dimension of approximately .06 x 1.3 
mm (2.5 x 50 mils). The jacket 21 is formed by 
utilizing a four x four braiding technique which 
means that eight different ribbons of Kevlar are 
braided onto the mandrel. A braiding pattern such 
as the one shown in Figure 5 can be utilized. 

After the jacket 21 has been formed on the 
mandrel, a suitable adhesive such as a polyure- 
thane adhesive is placed on the braided jacket 21 
to saturate the jacket so that it extends through the 
ribbons 22 and forms a smooth coat onto the 
Teflon mandrel to form a thin internal layer 23 over 
the Teflon mandrel and interior of the braided jack- 
et 21 (see Figure 6). At the same time an exterior 
layer 24 is also formed by the same polyurethane 
adhesive and is provided on the exterior of the 
impregnated jacket 21 to provide a smooth outer 
surface. The polyurethane adhesive is allowed to 
cure and thereafter, the outside diameter of the 
layer 24 is centeriess ground to the appropriate 
size. 

For an 8 French guiding catheter, the impreg- 
nated polyurethane layer 23 forms a very thin layer 
of polyurethane as, for example, one having a 
thickness of approximately 0.025 mm (.001 inch). 



The braided jacket 21 has a thickness of approxi- 
mately 0.15 mm (.006 inch). The polyurethane lay- 
er 24 has a thickness of approximately 0.1 mm 
(.004 inch). The outside diameter of the layer 24 

5 when centeriess ground is ground to a diameter of 
approximately 0.26 mm (.0103 inch). After the layer 
24 has been formed and ground, another very thin 
layer 26 of a suitable thickness such as 0.025 mm 
(.001 inch) is sprayed onto the exterior of the layer 

io 24 to provide an 8 French catheter which has an 
outside diameter of approximately 0.26 mm (.0105 
inch). If desired, this outer thin layer 26 can be 
provided with a suitable color, as for example, 
black to provide a very shiny black outer appear- 

75 ance to the guiding catheter. 

In order to make at least a portion of the 
guiding catheter visible under X-rays, a suitable 
radiopaque powder such as tantalum powder is 
incorporated in the distal extremity of the layer 24. 

20 By way of example, the last 4 inches of the distal 
extremity of the guiding catheter 12 can be impreg- 
nated with such a powder so that the bends pro- 
vided in the distal extremity of the guiding catheter 
as shown in Figures 1 and 2 are substantially 

25 opaque to X-rays. 

In order to provide a soft tip on the guide 
catheter, it is desirable to leave the last one mil- 
limeter of the distal extremity unsupported by the 
braided jacket 21. Therefore, it is desirable to form 

30 the layers 24 and 26 so they extend slightly be- 
yond the braided jacket 21. With such a soft tip the 
catheter can be introduced into a vessel in the 
human body without danger of damaging the ves- 
sel such as could occur with a rigid or relatively 

35 hard tip. 

Alternatively, if desired, a soft tip can be pro- 
vided on the distal extremity of the catheter 12 in 
the manner shown in Figure 7. This can be accom- 
plished by grinding an annular recess 27 onto the 

40 distal extremity to remove a portion of the layer 24. 
A soft plastic tip 28 formed of a suitable soft plastic 
is molded onto the distal extremity of the braided 
jacket 21. 

After the tubular member 16 has been formed 
45 on the Teflon mandrel hereinbefore described, the 
mandrel can be readily removed from the tubular 
member by withdrawing the same to provide a very 
smooth Inner surface for the lumen 17 formed by 
the thin layer 23 extending therethrough. There- 
50 after, the distal extremity of the tubular member 16 
is formed into the desired shape as, for example, 
the conventional J-shape, which is shown in Figure 
3 of the drawings by the application of heat in an 
appropriate mold. 
55 A Luer-type fitting or hub 31 formed of a suit- 

able material such as plastic is mounted on the 
proximal extremity of the tubular member 16. The 
fitting 31 is provided with a pair of triangular 
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provided on the proximal extremity of and integral 

vided In the distal extremity of the fitting 31 and 
receives the proximal extremity of the tubular 
ESS 16 wNch is retained Itterrfr , b, r surtabte 
mB ans such as an adhesive. The fitting 31 s pro- 
bore 35 which is aligned Iwrththe 
17. AddWona. tubing 37 * Jj^*" 
™«riies the distal extremity of the fitting 31 ana in« 
Sma. extremity of the flexible > 

v^r ifi if desired, the tubing 37 can oe 

. tight «1 on W Itodble elongaB mnmber 16 ana 

*° or MM**. <*M- ■<• <°™«> 

Starnilng a part of the second or Inner jguW mg 

subselective catheter 13 can db P r " wu i « 
Sent types of bends. The subselective cameter 13 
3d have a bore of approximately 1.25 mm (.050 
S» « S bSoon dictation catheters of various 
Ss (in be accommodated. The distal e^emrty 

n^ssa? foV the dilatation catheter to follow many 

CUrV JSer the fabrication steps heretofore described 
for £ gutting catheters 12 and 13 shown * Rj- 
ures 1 and 3 have been completed, it is desrabto 
o cUtme interior bora of *e tubular member 16 
and the exterior surface of the outer layer^ wWh a 
Enable cross-linkable silicon based lubncant This 
S?S? So^pHshed by applying the ^lubricant as 

11 it m^be doable to provide a plastic fitting 41 



which is provided with a slit 42 extending longttud^ 
nXoftEe same, so that it can be slipped oveMhe 
SSZ member 18 of the second or subserve 
hiding catheter. 

oT*e outer guiding catheter ^ 
Dosslble to provide a compression fitting to Keep 
ScSrWn oozing out between the outor guldmg 
to catheter 12 and the inner guiding ^^ll^ 
So to lock or clamp the subselecbve carter 13 
J a predetermined position with respect to the 

n^r^trguiding cafreter as- 
J6 sembly 11 and the guiding catheters 12 and 13 
foS a part thereof may now be briefly de- 
S2 as Stows. The first or outer 9***£ 
eter 12 can be utilized in a conventionalmanner. 
!uch as that described in U.S. Patent Mo. 
M 43?3071 for preoutaneous transluminal coronary 

beSuse STSeTamt SS-** 

most balloon dilatation catheters presently on the 

"""So use of such smaller guiding catheters 
35 meklsnpc^ibtetotraversesmanerve^J^ 
human body. In addition, the B^JO^fJ ^ 
other advantages. For e*wnple. ^ 3 °£ r T 
■orfiision of tantalum powder its distal extremity 

„ cTdure llmLy. because of its cons^on the 
Zlhotor has very great sllckness on the inner ana 

Hon and removal of the guiding catheter^o a»o 
SrtiVn and removal of guide vrires and baltoon 
'^n catheters. In addition, because of its con- 
" Son ^ guidmg catheter has higher t = 
vies which greatly facilitates 
encountered in the vessels in the human Doay. 
TnTse higher torque values ^SSSSZ 

so ite Po'^^^rwhS rSteT'n the 
bon jacket construct on wnicn is uul ^° u 

^efa^rticu.^ difficult vessel is er^oun- 
tereTtt may be desirable to utilize a suteelective 
* guSng <Stt!eter such as the ^cond^ inner g^d- 
SSieter13stK J wntoI^ure6.Thed^ex 

Smttyof this guiding catheter can be straightened 
oTan^lnserted into the proximal extremrty of the 



0 277 366 



10 



fitting 31 or to the catheter 12 and then introduced 
intome bore 17 of the catheter 12 and advanced hn 
the bore 17 so that the distal extremity of the 
subselective or inner catheter 13 protrudes from 
the distal extremity of the first or outer guidmg 
catheter 12. After the distal extremity of the sub- 
selective catheter 13 has been advanced beyond 
the distal extremity of 1he first guiding catheter 12 
it assumes its conventional bend which can be 
observed by the use of fioroscopy. By uM»0*b 
subselective guiding catheter 13 it is poss.ble to 
subselect arteries or branches of artenes wh^h 
would be difficult, if not impossible, to negotiate 
with a standard catheter 12. The subselective cath- 
eter 13 can be readily advanced to apply a larger 
pushing force on the distal extremity of toe sub- 
selective catheter. This is made poss.ble because 
the outer guiding catheter 12 through wh.ch the 
subselective catheter 13 is advanced serves to 
prevent buckling or kinking of the subselecttve 
catheter 13 and therefore, increases its column 
strength. Because of this feature, rt is poss ble to 
utilize a subselective catheter 13 having a thinner 
wall thereby also making it possible to prov.de 
smaller subselective catheters. 

After the outer guiding catheter 12 is in posi- 
tion, a small diameter guidewire 46 of a conven- 
tional type can be introduced through the bore 17 
and advanced into the desired vessel or stenosis. 
After the guidewire 46 Is in place, the subserve 
catheter can be introduced over the gu.dew.re 46 
and introduced into the bore 17 until* i distal 
extremity extends beyond the d stal extren^ty^ 
the main guiding catheter 12. It .s also advanced 
over the guidewire into or near the desired 
stenosis. Thereafter, a balloon dilution catheter 
having a low profile can be introduced into the 
subseUve gSding catheter and advancec Mjver 
the guidewire 46 into the stenosis. The 9"'°ewire 
46 then can be removed. The stenos.s can then be 
Sated by inflating the balloon in the w™errt»nal 
banner. Thereafter, the balloon dilateton catoeter 
the guide wire 46 and the guiding catheters 12 and 

13 can be removed. . 

The principle advantages of the 
catheter 13 is that, in conjunction wrth an outer 
adding catheter, it provides additional support to 
^ XTcatheter while crossing a tight stenosis 

and/or a stenosis deep in a ^'^^ ess ^- _ 
The subselective catheter would most likely be 
used in conjunction with an 1F guiding catheter. 
;S 2 .3mm) (.D=.092 inch). This would a^ the 
'subselective catheter to have an OD of 2 mm <A80 
inch) and an ID of 15 mm (.060 inch) ^ The sub- 
selecttve catheter would then accommodate most 
profile balloon catheters. From the foregoing 
can be seen that the guiding catheters of *e 
present invention in and of themselves have nu- 



merous advantages over presentty mailable guid- 
ing catheters. In addition, the guiding catheters are 
tenned in such a manner so that the use £ sub- 
selective guiding catheters is made P°^.™* 
s makes it possible to treat arterial vessels which are 

very small in size and difficult to reach. 



Claims 



1. in a guiding catheter assemby adaptedto 
be inserted into a vessel, a first guiding catheter 
and a second guiding catheter removably disposed 
within the first guiding catheter and having a length 

, 5 so that it extends beyond the distal J** 8 
first guiding catheter, each of said firtf : and I second 
guiding catheters including a flexible ••"Q*""? 
lar member having a bore exter^.ng th^ettirough 
and a fitting secured to the proximal extremity of 
20 the tubular member, the bore in the tubular mem- 
ber being of a size so that the portion of the 
second guiding catheter extending beyond the fit- 
ting can be introduced into the bore of the tubular 
member of the first guiding catheter 
25 2. An assembly as claimed in Claim 1 wherein 
" said tubular member is comprised solely of braided 
ribbons having a cured plastic matenal Impreg- 
nated therein providing a smooth in™' surface 
defining the bore and additional cured plastic pro- 
3 o viding a smooth outer surface. 

3. A guiding catheter as clamed in Claim 2 
wherein said tubular member includes an_ outer 
plastic layer having an opaque colonng therem. 
4 A guiding catheter as claimed in Claims 1. 2 
3s or 3. wherein the tips of the flexible tebular mem- 
bers are relatively soft and are free of the bra>ded 

""Ta guiding catheter as claimed in Claim 2 
wherein said braided ribbons are formed of Kevlar 

40 49 ^TcSZ assembly as claimed InClaims 1. 

2, 3. 4 or 5 togelher with a hub mounted on the 
proximal end of each tubular member, and fitting 
S£ed by the second catheter and adapted ^osaid 

<s Sat in the hub provided on the proximal extremity 
of the outer guiding catheter to provide a llqujd 
tight seal and also to retain the inner gujdmg cath- 
eter in a predetermined position wrth respect to the 

outer guiding catheter. 

50 7. in a guiding catheter, a flexible tobular mem- 
ber having a bore extending thereto^gh. sa.d 
tubular member being comprised of a jacket 
formed solely of braided ribbons having a cured 
plastic material impregnated therein and providing 
65 a smooth inner surface defining thebore. 

8. A catheter as claimed In Claim 7 wherein 
said plastic material is polyurethane. 
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9. A catheter as claimed in Claims 7 or 8. 
together with additional layers of plastic formed on 
said braided jacket and wherein one of said layers 
includes an opaque coloring. 

10. A catheter as claimed in Claims 7, 8 or 9, 
wherein the distal extremity of the tubular members 
has a radiopaque powder incorporated in same. 

11. A catheter as claimed in Claim 10 wherein 
radiopaque powder includes tantalum. 

12. A catheter as claimed in Claims 7. 8, 9. 10 
or 11, together with at least one additional layer 4 
plastic formed on said jacket, said layer being 
centeriess ground to a precise diameter. 

13. A catheter as in Claim 1 wherein each of 

the first and second guiding catheters is provided is 
with a soft tip. 

14. In a method for making a guiding catheter, 
providing a mandrel formed of a material having a 
smooth outer surface, braiding a Jacket of ribbons 
comprised of yam onto said mandrel, impregnating 20 
said ribbons with a plastic material and curing the 
same so that a smooth inner surface is provided 
engaging the mandrel, removing the mandrel so 

that there is provided a flexible tubular member 
which is formed solely of the braided ribbons hav- 25 
ing a cured plastic material impregnated therein 
and thereon. 

15. A method as claimed in Claim 14 together 
with the step of applying additional layers of plastic 
onto the braided jacket 

16. A method as claimed in Claim 15 together 
with the step of adding an opaque coloring to one 
of the layers of plastic material. 

17. A method as claimed in Claim 14 together 

with the step of impregnating the distal extremity of 35 
at least one of the plastic layers with a radiopaque 
powder. 

18. A method as claimed in Claim 14 together 
with the step of placing a predetermined bend in 

the distal extremity of the flexible tubular member. 40 

19. A method as claimed in Claim 15 together 
with the step of centeriess grinding at least one of 
the layers of plastic material. 
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